MINERVA Overview

 MINERVA is studying neutrino interactions in
unprecedented detail on a variety of different nuclei
e Low Energy (LE) Beam Goals:

— Study both signal and background reactions relevant to
oscillation experiments (current and future)

— Measure nuclear effects on exclusive final states
* as function of a measured neutrino energy
* Study differences between neutrinos and anti-neutrinos

— Precise understanding important for oscillation expt’s

e Medium Energy (ME) Beam (NOvVA) Goals:
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— Structure Functions on various nuclei Z:: low |

— Study high energy feed-down backgrounds to oscillation expt’s gom - Enzrfé' ]
* NuMI Beamline Provides oo Special -

— High intensity, Wide range of available energies gzzz FIquL;r;
e MINERVA detector Provides g 3 L

— Reconstruction in different nuclei, broad range of final states e SV R TR TE TRrrarTar
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MINERVA Detector Basics

Nuclear Targets

— Allows side by side comparisons &

between different nuclei

— Solid C, Fe, Pb, He, water
Solid scintillator tracker

— Tracking, particle ID,
calorimetric energy
measurements

— Low visible energy
thresholds

Side and downstream IJ

Electromagnetic and Hadronic
Calorimetry

— Allow for event energy
containment

MINOS Near Detector

— Provides muon charge and
momentum
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Detector Calibrations
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Charged Current Events  *
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Inclusive Nuclear Target Ratios

Significant reduction in
systematic errors when taking
ratios of events: MINERVA
designed to do this
— Same cuts as inclusive
analysis. Vertex must be in
solid targets. Subtract

backgrounds from vertex
misreconstructions

First results with 2 targets:
allows for ratios of Pb/Fe,
Pb/C, Fe/C
— Double ratio cancels out
acceptance uncertainties

Systematic errors on ratios are
already at few per cent level

Have factor ~20 more data to
add to this proof of principle.
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Quasi-Elastic Scattering

This interaction is one of the most important in v(¥) u=(ut)

oscillation experiments because backgrounds are T~ J

low and can estimate neutrino energy simply by

measuring muon angle and momentum /)ﬂ)

To identify, look for muon and low recoil energy, o(n)

consistent with recoiling nucleon n(p)
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Quasi-Elastic Kinematics
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Quasi-Elastic Cross Section

Anti-neutrino Quasi-elastic
analysis has results for do/dQ?

— Background subtraction uses data

in sidebands

— Unfold detector resolution in Q?
— Full suite of syst. errors evaluated

Fractional Uncertainty

— Result is something that can be
compared with several different
models, in search of meson

exchange currents (MEC)

Result will be improved: add

more data (x5) and reduce
conservative systematic
uncertainties

do/dQ?_ (cm®*/GeV?/proton)
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